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A dental syringe.

A compact anesthetic syringe is disclosed for injecting a
medication under high pressure into a confined space
comprising a lower cylinder (15) to receive a carpule (35)
containing a medication and having a cannula assembly (27)
at one end which penetrates the carpule. An upper cylinder
{17) contains a piston rod (63) having a piston (43) which
engages in the carpule. The piston rod has ratchet teeth (61)
and a lever {11) pivotally mounted on the upper cylinder and
a spring biased away from the cylinder has a ratchet (57}
engaging the teeth. Depressing the lever (11) towards the
cylinder causes the piston rod to force the piston into the
carpule to eject the medication from the cannula. The
arrangement provides a compact device which is simple to
hold and operate in one hand and a stroke of the lever
discharges a known amount of liquid.
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"A DENTAL SYRINGE"

It is frequently necessary to inject a medication at a
relatively high pressure into the human body and particularly into the
dental periodontal ligament. A very fine needle must be used and that
high pressure is required to force the medication into the tissues.

In the past rather cumberscme devices have been employed
which were awkward for the dentist to use which required a great
deal of manual.dexterity and, because of the rather large size and
formidable appearance of the insfnmants, had a tendency to scare
the patients. :

The invention provides a dental syringe camprising in
canbination: |

a. a cylindrical chamber for containing a medication,

b. An actuating lever lying adjacent to said cylinder
near the proximal end thereof and being pivoted thereto,
said lever being biased outwardly to a first position
at an acute angle to said chamber and being movable
to a second position parallel to said chamber,

C. a piston rod movable within said chamber, said rod
having a plurality of ratchet teeth thereon,

d. a ratchet pivoted to said operating handle and extending
into said chamber in operative relationship with said
ratchet teeth,

e. a detent biased into said ratchet teeth to permit
said piston rod to move into said cylinder and to-
prevent reverse motion,

f. a cannula extending fram the opposite end of said
cylindrical chamber whereby:

g. movement of said operating am will cause said piston
rod to move into said chamber and to discharge liquid
fram said chamber out through said cannula.

The syringe can be constructed so that only a relatively

slight movement is necessary to actuate the syringe so that the
device is capable of exerting a high pressure with little movement by
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the operator so that the operator can concentrate on getting the
medication into the proper place rather than the operation of the
syringe. Further, the syringe may be calibrated, so that each
movement of the injection lever will discharge a known amount of liquid.

The syringe can also be constructed to fit within the hand
of the dentist so that it is camfortable and natural to "aim" the
device at a precise location. One may hold the device as one holds
a pencil or it may be held between the thumb and palm, both of which
are canfortable operating positions.

Other features and advantages of the invention will be
brought out in the balance of the specification.

In order that the present invention may more readily be
understood the following description is given, merely by way of
example, with reference to the accampanying drawings, in which:

Figure 1 is a perspective view showing an instrument
embodying the present invention in use.

Figure 2 is an enlarged view of the instrument, partly
in section, showing it in use.

Figure 2A shows how the device can be used with a
bulk medication.

Figure 3 is a section on the line 3-3 showing the
different parts of the instrument:

Figure 4 is an exploded view of the instrument.

Figure 5 shows how the device may be used with an
angle discharge device. '

Figure 6 is a perspective view of a prior art device.
Referring now to the drawings by reference

characters, the device of the present invention is generally
designated 7 and, as can be seen best in Figs. 1 and 2
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consists of a central tubular portion 9 and an operating
handle 11. In Fig. 1 the device is shown being held in
the palm of a hand 13 with the operating lever 11 being
operated by the thumb.

The tubular portion 9 consists of a lower cylinder

15 and an upper cylinder 17 connected together by means

of the threads 19.

At the distal end of the cylinder 15 is a nosepiece
21 which has external threads 23 for attaching it to the
lower cylinder 15 and a second set of threads 25 which
may be used for attaching it to the cannula assembly 27.
The nosepiece 21 has a smooth, cylindrical inner surface
22 which serves to hold the end of a carpule 35, later
described. The cannula assembly 27 includes a hub 29
with internal threads to mate with the threads 25. This
holds the double ended cannula proper which has short
end 31 which is adapted to extend into the nosepiece 21
and a longer external end 33 which is used for the
actual injection of the medicine.

The device of the present invention is primarily
adapted for use with a carpule 35 which consists of a
glass cylinder 37, a fixed end portion 39, which is
adapted to be penetrated by the short end 31 of the
cannula and a metal shoulder 41. At the opposite end is
a resilient piston-like member 43 which can be pushed

into the cylinder 37 to discharge a medication contained

therein.
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The upper portion 17 of the cylinder 9 is
generally round on the outside with a central passage 45 and
with internal threads 47 near the bottom to mate with threads
19. Part 17 has a slot 49 at one side thereof and also has a
lug 51 which extends outwardly just above the slot and the
operating handle 53 is pivoted on this lug. A spring 55
normally biases the handle 53 outwardly. A ratchet 57 is
pivoted on handle 53 and the same spring 55 biases ratchet
57 into the groove 49 as is best seen in Fig.2.

A piston rod 61 extends into the opening 45 and
the piston rod has a number of ratchet teeth 63. It will be
noted that the ratchet teeth are substantiélly flat on one
side and set at an angle on the opposite side so that the
ratchet 57 can actuate the rod effectively. Therteeth may be
separate parallel teeth or in the form of a-cohﬁinuous
spiral thread around the rod. A pawl 65 is urged by spring
67 into contact with the ratchet teeth. Now it is obvious
that as the handle 53 is worked back and forth, the piston
rod 61 will advance into the cylinder and pawl 65will prevent
return motion. It will‘press doqnardly upon the plug portion
43 of the carpule forcing the conténts of the carpule out
through cannula 33. By properly selecting the size of
the ratchet teeth and the movement of the operating arm
53, each movement of the arm 53 will inject a known and
measured quantity of the licuid from the carpule.

Although the device of the present invention is

designed primarily to be used with a carpule, it may be
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also used with a bulk medication, as is shown in Fig.
2A, in which case it would only be necessary for the
cannula to extend out from the nosepiece 21 and one
would insert a small, inert, compressible ball 24 above
the bulk liquid 26 to be dispensed, the ball serving as
a piston to seal and discharge the contents.

It will be noted that the portion of the piston rod
61 near the proximal end is unthreaded as at 69. The
reason for this is that the -iength of the threaded
portion is selected so that it will completely discharge
the contents of the carpule but go no farther. Wwith
some prior art devices which do not have this limiting
scheme, it was possible to keep pressing on the actu-
ating lever after the contents had been completely
discharged from the device, breaking the carpule and
making it difficult to remove the pieces and clean.

Fig. 5 shows a refinement of the invention wherein
a relatively stiff metal tube, curved at an appropriate
angle, and designated 7. 1is attached to a threaded
holder 73 which has intermal’' threads adapted to mate
with a third set of threads 75 on nosepiece 21. 1t is
frequently necessary to inject a medication at an angle
through the device and ordinarily needles such as 33 are
flexible enough so that they can be turned. However,
they have very little strength so that one cannot exert
any substantial pressure on inserting the needle at an

angle. Utilizing the stif{f tube 71, the cannula will
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extend through the tube with the help of the tunnel-like
portion 72, following the angle of the tube, and be
reinforced so that a substantial amount of force can be
placed on the cannula even when it is at a right angle
to the tubular member.

The tubular portion 22 of nosepiece 21 is of suf-
ficient length so that whf'an the device is disassembled,
the exhausted carpule will be retained by the nosepiece
from which it is easily removed. However, should it
stick in cylinder 15, one can easily ram it out.

Many departures can be madé from the exact struc-
ture shown without departing from the spirit of this
invention. For example, instead of separate ratchet
teeth 63 on the piston rod 61, the teeth 63 may be
provided by a continuous thread wound around the rod 61.

The rod 61 can then be removed by turning.
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CLAIMS:
1. A dental syrings comprising in combination:
a. a cylindrical chamber for containing a
medication,
b. an actuating lever lying adjacent to said

cylinder near the proximal end thereof
and being pivoted thereto, said lever
being biased outwardly to a first posi-
tion at an acute angle to said chamber
and being movable to a second position
parallel to said chamber,

c. a piston rod movable within said chamber,
said rod hraving a plurality of ratchet
teeth thereon,

d. a ratchet pivoted to said operating
handle and extending into said chamber in
operative relationship with said ratchet
teeth, .

e. a detent kriased into said ratchet teeth
to permit said piston rod to move into
said cylinder and to prevent reverse
motion,

f. a cannula extending from the opposite end
of said cylindrical chamber whereby:

g. movement of said operating arm will cause
said pistor rod to move into said chamber
and fo ¢is~-arge liquid from said chamber

out throuc~ said cannula.
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2. The syringe of claim 1 having a nosepiece at
the distal end, said noseriece being adapted to hold a
double cannula with one end extending into the chamber

and the other end extending outwardly.

3. The syringe of claim 1 or claim 2 wherein

said nosepiece is adapted toretain a carpule within said

chamber.

4. The syringe of any of the preceding claims

wherein said chamber is made of two separate tube parts.

5. The syringe of any of the preceding claims
wherein the proximal end of said piston rod is smooth
and the distal end only has ratchet teeth whereby the
movement of said piston rod is limited to prevent air from

being forced to the distal end of said chamber.

6. In an anaesthetic syringe in accordance with
any of the preceding claims, a stiff tube extending
around‘said cannula and terminating short of the end,
said tube being bent at an angle to said cannula whereby

sald tube reinforces said cannula.
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